10/^40019 




2/25 



10/540019 



Fig.2A 




105a 10Sb 



Fig.2B 



10/540019 

5/25 




6/25 



Fig. 9 




10/&400i9 



7/25 



Fig.10 




Fig. 11 



10" 



10"'=' 
§ 10-9 



10 



10 



•12 



■15 



T 1 r 



I W2=100nm 

I I I I L 



20 40 60 80 100120140 
W1 [nm] 



iO/540019 



8/25 



Fig. 12 




Fig.13 



284 




10/&40019 



9/25 



Fig. 14 





I0/64.UD19 



10/25 



Fig. 16 



261 



243 



217 



243 



262 




213 



211 



291 



291 



Fig. 1 7 




213 



211 



10/540019 



11/25 




Fig. 19 




0 0.5 1.0 1.5 2.0 2.5 3.0 



Vg [V] 



10/540019 



12/25 




ii,0/§40019 

13/25 




Fig. 23 



242 



2®'' 243 1 217 243 



212 




213 



211 



10/540019 



Fig. 24 



14/25 

Vg 




Vd 



MEMORY 
ELEMENT 



TrC 



ML 



MEMORY 
ELEMENT 



Vs 



MR 



Fig. 25 



Vg 

1 



Vdo VW 



RL 



I I MEMORY I o 

A I ELEMENT I ° 



MR 



Fig. 26 



Vg 

1 



Vs 



MEMORY 
ELEMENT 



TrC 



ML 



■AAA/ o Vd 



RR 



Fig. 27 



Vg 

J: 



Vdo VW 



RL 



/ / / 



-o Vs 



TrC TrR 



15/25 



Fig. 28 




Fig. 29 



ldE1 




Vg 



10/540 £11$ 



16/25 



Fig. 30 



-BL1 BL2. 



31 
BL3 



32 



BL4 




A 



CH 









A 









A 




z 




WL1 




ACT ACT ACT 



ACT 




WL2 





WL3 




31 




WL5 



ACT 
32 



17/25 




18/25 




to; 5400 W 



19/25 



Fig. 33 



BL BL BL BL 

J J J J 



WL 



WL 



WL 



MTR 



20/25 




21/25 




23/25 



Fig. 37 



Year 


2003 


2005 


2007 


2010 


2013 


MPU 1/2 Pitch [nm] 


107 


80 


65 


50 


35 


L (Flash NOR)[nn] 


220 


200 


190 


170 


140 


L (Logic) [nm] 


45 


32 


25 


18 


13 


L (Memory) [rm] 


45 


32 


25 


18 


13 


Ws w[nm] 


66 


47 


40 


32 


27 


We X [nm] 






3 


6 


8 


Wo f f [nm] 


20 


14 


14 


14 


14 


S sw[nm] 


144 


114 


90 


68 


38 



Fig. 38 



Year 


2003 


2005 


2007 


2010 


2013 


MPU 1/2 Pitch [nm] 


107 


80 


65 


50 


35 


L (Flash NOR)[nnO 


220 


200 


190 


170 


140 


L (Logic) [nm] 


45 


32 


25 


18 


13 


L (Memory) [rm] 


107 


80 


65 


50 


35 


Ws w[nm] 


66 


47 


40 


32 


27 


We X [nm] 






3 


6 


8 


Wo f f [nm] 


20 


14 


14 


14 


14 


S sw[nm] 


82 


66 


50 


36 


16 



Fig. 39 



Year 


2003 


2005 


2007 


2010 


2013 


MPU 1/2 Pitch [nm] 


107 


80 


65 


50 


35 


L (Flash NOR)[nm] 


220 


200 


190 


170 


140 


L (Logic) [rrnil 


45 


32 


25 


18 


13 


L (Memory) [nm] 


82 


66 


50 


36 


16 


Wsw[nm] 


66 


47 


40 


32 


27 


We X [nm] 






3 


6 


8 


Wo f f [nm] 


20 


14 


14 


14 


14 


Ssw[nni] 


107 


80 


65 


50 


35 



^i5A0019 

24/25 



Fig. 40 



514 



DISPLAY SECTION 



515 



516- 

511 
511a 



CONTROL 
CIRCUIT 



RF 
CIRCUIT 



BATTERY 



513 



517 



512 



25/25 




Fig. 42 




PROGRAMMED 

Vg 



